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ABSTRACT 



This report presents two approaches to measuring inflation 
for public libraries: (1) an approach based on a fixed-market-basket ( FMB) of 

the prices of library inputs, which yields a public library input cost index 
(PLICI) , and (2) an approach based on an econometric model of library 
services and costs, which yields a public library cost of services index 
(PLCSI) . The PLICI represents essentially a weighted average of the series of 
public library input prices, while the PLCSI places emphasis on the cost of 
producing library services . Contains the following chapters : Chapter 1 
"Introduction"; Chapter 2 "Conceptual Framework" which describes the PLICI 
and the PLCSI approaches in some detail. Chapter 3 "Empirical Analysis of a 
Public Library Input Cost Index" offers an empirical analysis of the PLICI, 
including an analysis of budget shares and input cost series . Chapter 4 
"Empirical Analysis of Public Library Operating Expenditures and Development 
of the Public Library Cost of Services Index" presents the PLCSI. Chapter 5 
"Concluding Remarks" concludes the report by comparing the inflation index 
derived from the PLCSI with that from the PLICI and suggests ways of 



improving the public library indexes. Thirty-two tables and indexes present 
statistics. A glossary is provided. Appendices include technical notes, 
various descriptive statistics and parameter estimates for the variables used 
in the regression analysis, and standard errors. (AEF) 
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Highlights 



This report presents two approaches to measuring inflation for public libraries: (1) an approach 
based on a fixed'market-basket (FMB) of the prices of library inputs, which yields a public library input cost 
index (PLICI), and (2) an approach based on an econometric model of library services and costs, which 
yields a public library cost of services index (PLCS1). The PLICI represents essentially a weighted average of 
the series of public library input prices, while the PLCSI places emphasis on the cost of producing library 
services. 



• During the period from 1989-90 to 1992-93, the PLICI created by the American 
Institutes for Research (AIR)— PLICI a— shows an average annual rate of inflation of 4.3 
percent. In contrast, the PLCSI exhibits an average annual inflation rate of 3.9 percent 
during that same period. For comparison purposes, household consumer prices rose at 
an average annual rate of 3.9 percent, while producer prices rose at 2.4 percent over 
this same period. 

• The PLICIa estimates of annual inflation rates based upon the FMB approach show 
roughly similar patterns of decline between 1989-90 to 1992-93 as the annual 
inflation rates based upon the Consumer Price Index (CPI). 

• Inflation rates derived from the cost of services model show lower average annual rates 
of inflation (3.0 percent) than those derived using the FMB approach (4.3 percent). 
This is consistent with the expectation that the cost of services model should control 
better for increases in the costs of library services due to improvements in the level of 
services or technological change. 
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Executive Summary 



In an age of tight federal, state, and local government budgets, it is essential for officials in public 
agencies to have full and accurate information about the cost of providing public services. Public libraries 
are among those agencies that purchase a wide range of goods and services, and like other public agencies, 
they need to understand their costs of operation. and justify requests for increases in funding. Over time, 
increases in costs result, at least in part, from inflationary pressures that affect the economy in general. 
Therefore, to allow meaningful comparisons of library revenue and expenditures over time, it is important 
to adjust reported dollars by an appropriate inflation index. However, use of the standard Consumer Price 
Index (CPI) for this purpose is insufficient because libraries purchase different goods from those purchased 
by typical households. 

One source of information on public library expenditures is the Public Libraries Survey, conducted 
annually by the National Center for Education Statistics (NCES). This survey utilizes data collected from 
each state through the FederabState Cooperative System for Public Library Data (FSCS). However, because 
these data are not indexed for inflation, the true impact of inflation on public libraries cannot be assessed. 
For example, one cannot determine whether the increases in total library revenue that have been shown by 
FSCS data in recent years led to increases in services or were consumed by inflation. 



Two Approaches to Developing an Index of Inflation for Public Libraries 

This report presents two approaches to measuring inflation faced by public libraries: (1) an 
approach based on a fixed-market-basket (FMB) of the prices of library inputs (i.e., prices of goods and 
services purchased by libraries, including personnel), which yields a public library input cost index (PLICI), 
and (2) an approach based on an econometric model of library services and costs, which yields a public 
library cost of services index (PLCSI). The PLICI represents essentially a weighted average of the series of 
public library input prices, while the PLCSI places emphasis on the cost of producing library services. The 
report presents estimates of public library inflation derived from each approach and compares each in 
terms of its advantages and disadvantages. 



Fixed-Market-Basket Approach 

The FMB approach produces an index that is a weighted average of the indexes of the prices of 
library inputs. This approach uses a methodology similar to that employed in the development of the 
standard CPI. The standard CPI is essentially an index of the differences in the prices of consumer goods 
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and services between two points in time, weighted by the typical basket of goods and services consumed by 
households during a base time period. Similarly, the input cost index developed in this report, using the 
FMB approach, is an index of the differences in the price of library inputs between two points in time, 
weighted by the typical basket of inputs purchased by libraries. This approach relies on a variety of data 
sources for the various price data that make up the public library input cost index. Using this methodology, 
one can determine a weighted average rate of inflation in the prices of these library inputs, where the 
weights used to aggregate these individual inputs are the average proportions of public library budgets (i.e., 
the budget shares) allocated to each input category. These weights or budget shares simply measure the 
importance of each input in the overall budget for public library operations. This report refers to the 
inflation index derived using the FMB as the public library input cost index (PL1CI). 



Public Library Cost of Services Model 

This approach is based on a model of public library services similar to models used by economists 
to analyze the costs of production in any goods or service industry. 1 It is represented by an econometric 
model of the systematic patterns of variation in library expenditures over time. In addition, the model 
controls for cost variations associated with changes in the level of library services such as circulation, 
reference transactions, and library visits, as well as differences in geographic location. By controlling for 
variations in various types and levels of services rather than holding input levels fixed, this econometric 
model permits the inflation rates to take into account the effects of input substitutions and technological 
changes in the cost of doing business for libraries. The phrase “input substitutions” refers to the notion 
that those in charge of library operations will substitute away from utilizing relatively more expensive inputs 
toward the use of less expensive inputs over time to maintain service levels at the minimum possible cost. 
The phrase “technological change” involves improvements in service levels (or reductions in costs with no 
diminution in services) that may arise, for example, from the use of computer technology or other 
time-saving procedures or devices. This cost of services model primarily uses a single data source— the NCES 
FSCS data on public libraries. This report refers to the inflation index derived using this cost of services 
model as the public library cost of services index (PLCS1). 



Comparing the Fixed-Market-Basket Approach and the Cost of Services Model 

Each approach involves certain assumptions about the way public libraries operate and each 
contains limitations in the way cost data may be interpreted. In addition, the data requirements for using 
each model differ significantly, and the quality of the data used in calculating each varies considerably. A 
major difference between the two approaches is the clarity of what underlies the two indexes. Using the 
fixed-market-basket model to derive the PLICI, one can see and more easily understand the data 
components, such as the cost indexes of the various inputs and the budget shares used to aggregate them 
into a single index. Moreover, this methodology may be familiar to those who are aware of the CPI, which 
has been published by the Bureau of Labor Statistics for decades. In contrast, deriving the PLCSI relies on 
the analytical tools of the economist, which may appear to the non-economist as a bit of a black box. Yet 
economists have used the cost model for decades to analyze production and costs in many industries, 
including library services (e.g., see Chressanthis 1995 and DeBoer 1992). 
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1 See, tor example, Mansfield (1975), pp. 1 18-232. 



Another major difference between the two indexes is that the PLICI represents essentially a 
weighted average of the series of public library input prices, while the PLCSI places emphasis on the cost of 
producing library services. As such, the PLCSI attempts to account for the patterns of variation in changes 
(e.g., improvements) in the level of library services, as well as differences in geographic location. By focusing 
on the types and levels of library service, the inflation rates produced by the PLCSI reflect input 
substitutions in response to relative price changes or changes in technology over time, which affect the way 
library inputs are combined to produce services. The inflation rates produced by the PLICI do not account 
for these factors. 

It is worth noting that the PLCSI, by controlling for various types and levels of services in the way 
that it does, addresses at least some of the problems that economists have contended create bias in the CPI 
and other fixed-basket price indexes. A recent paper by Moulton (1996) addresses some of these problems 
with regard to the construction of the CPI. 



A Comparison of Public Library Inflation Rates Using Each Approach 

During the period from 1989-90 to 1992-93, the PLICI created by the AIR (PLICIa) shows an 
average annual rate of inflation of 4.3 percent in the prices of library inputs. In marked contrast, the 
cost-based PLCSI exhibits an average annual inflation rate of 3.9 percent during that same period. For 
comparison purposes, household consumer prices rose at an average annual rate of 3.9 percent, while 
producer prices rose at 2.4 percent over this same period. 2 

The PLICIa estimates of annual inflation rates based upon the FMB approach show roughly 
similar patterns of decline from 1989-90 to 1992-93 as annual inflation rates based upon the CPI. This is 
not surprising since several components of the CPI were used to calculate the input cost index of various 
library expenditure categories using the FMB approach. For example, the input cost index of the major 
library expenditure category, books and periodicals, is based upon the CPI data. 

Inflation rates derived from the cost of services model show lower rates of inflation than those 
derived using the FMB approach. This is consistent with the expectation that the cost of services model 
should control better for increases in the costs of library services due to improvements in the level of 
services or technological change. 3 



2 Bureau of Labor Statistics, Consumer Price Index, Washington, DC: U.S. Department of Labor, data years 1989-1993 
and Bureau of Labor Statistics, Producer Price Index, Washington, DC: U.S. Department of Labor, data years 1989-1993. The 
CPI is a weighted average of a series of price indexes corresponding to the goods and services purchased by the typical urban 
household. The PPI includes a series of the goods and services typical purchased by producers involved in the production of final 
goods and services tor consumers. 

3 For example, as in the rest of the economy, the demand for skilled workers might have increased relative to unskilled 
workers. Therefore, total employment of library personnel might have fallen, but those who remain might command higher salaries. 
These remaining librarians might have the necessary skills (e.g., computer skills) that are required to run a modern library. The 
tixed-market-basket approach would not adjust tor the increase in the skill level of librarians, and increases in library salaries might 
in part result from higher quality library personnel. This would upwardly bias the fixed-market-basket measure of inflation for 
libraries. 
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Implications for Further Research 

This report provides suggestions about further data collection and research that would be useful in 
exploring alternative ways of developing a public library input cost index. The kinds of econometric models 
used in the development of the PLCSI have the potential to address the factors underlying differences in 
available library services. This can be accomplished by examining the systematic relationship between 
library outcomes or services in local communities in relation to variations in local community 
characteristics (e.g., income and education levels of the local community) and the federal and state grants 
on library spending and service levels. 



Chapter 1. Introduction 



Indexes of inflation, particularly the Consumer Price Index, or CPI, have become important 
budgeting tools in the past decade. Lowered revenues and fiscal conservatism have created pressures to 
restrain the real growth of government expenditures. The CPI is currently used as a tool for determining 
how much expenditures should increase to maintain the same level of services. Inflation indicators, 
particularly the CPI, must be used with some care. The CPI is a measure of prices of goods and services 
purchased by a typical household during a base time period: automobiles, family housing, appliances, 
medical services, food, and the hundreds of other items that make up a household budget. The CPI 
considers only those goods and services that are used by the typical household to feed, clothe, and maintain 
a constant standard of living. 

But typically, the budgets of libraries and other public agencies do not include household goods 
and services. Public libraries employ the necessary combinations of personnel and non-personnel inputs in 
order to provide library services. Thus, while the CPI reflects the rising prices of household consumer 
goods and services, a public library cost (of inputs) index reflects the rising costs of personnel and 
non-personnel inputs purchased by these libraries. 

In an age of tight federal, state, and local government budgets, it is essential for officials in public 
agencies to have full and accurate information about the cost of providing public services. Public libraries 4 
utilize a wide range of personnel and non-personnel inputs, and like many other public agencies, need to 
understand their costs of operation and need to justify requests for increases in funding. Over time, 
increases in the costs of inputs result, at least in part, from inflationary pressures that affect the economy in 
general. Therefore, to allow meaningful comparisons of library revenue and expenditures over time, it is 
important to adjust reported dollars by an appropriate inflation index . 5 This need for an accurate 



4 For the purposes of this report, a public library is defined in a manner consistent with the definition in the NCES E.D. 
TABS report (NCES 95-129) of September 1995, Public Libraries in the United States: 1993. The definition in appendix B of this 
report reads as follows: 

A public library is established under state enabling laws and regulations to serve the residents of a community, district, or 
region. A public library is an entity that provides at least the following: 1) an organized collection of printed or other library 
materials, or a combination thereof; 2) a paid staff to provide and interpret such materials as required to meet the 
informational, cultural, recreational, and/or educational needs of a clientele; 3) an established schedule in u>hich services of 
the personnel are available to clientele; and 4) the facilities necessary to support such a collection, personnel, and schedule. 

It should also be noted that this report is focused entirely on public libraries. Whenever the word “library” is used in this report, it 
refers to a public library. While elements of this analysis might well be applied to other kinds of library institutions (e.g., academic 
libraries), the references to libraries in this report should be interpreted exclusively as public libraries. 

5 Inflation is defined as an increase in the overall cost of living or of production of a set of services (see, for example, 
Fisher and Shell 1972). It occurs when the average prices of goods and services used by consumers or producers are rising. It is 



